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INTRODUCTION AND SUMMARY 


This paper describes mining and milling practices at the San Xavier mine 
of the Eagle-Picher Mining & Smelting Co. in Pima County, Ariz, It is ono of 
a series boing prepared by the Bureau of Mines on mining methods in various 
mning districts of the United States. 


The mine and the mine surface buildings are situated in sec, ll, T. 17 
S., R. 12 E., in the Sierrita Mountains in Pima County, 20 miles south by 
southwest from Tucson via the San Xavier Mission and Twin Buttes road (fig. 1), 
A well-maintained dirt road continues southward toward Twin Buttes for 4 
miles and then branches off northeasterly for 5-1/2 miles to Sahuarita, where 
the concentrator of the Eagle-Picher Mining & Smelting Co. is situated on 
the west slope of the Santa Cruz Rivor Valley. Tho mill is connccted by a 
railroad branch to tho main line of the Southorn Pacific Railroad between 
Tucson and Negales. 


It is generally assumed that th San Xavier silver-lead deposits became 
known to the Jesuits and Spaniards in the early part of the eighteenth 
century. However, no extensive mining operations wore. conducted by the 
Jesuits in what is now Arizona before the mddle of the eighteenth century. 
The completion of the Southern Pacific Railroad from Los Angeles to El Paso 
in 1881 marked the beginning of intense activity in mining throughout the 
southern part of =e State. 


The San Xavier mine eeaueea 6,000,000 pounds of lead, considerable zinc 
(exact figures not available) and $200,000 in silver from 1897 to 1918. 


The Eagle-Picher Mining & Smlting Co. re-opened the San Xavier mine in 
1943 and built a 175-ton concentrator at Sahuarita. The capacity of the plant 
was increased in 1944 to 500 tons in order to take in custom ore. 


The surface rocks at the San Xavier mine are, in great part, of 
sedimentary origin. Limestones of various ages comprise most of the exposed 
sedimentaries, some quartzites and shales also being present. The sedimen- 
taries rest upon coarse-textured, intrusive, igneous rocks comprised mainly 
of granite and granodiorite. 


The San Xavier deposit is composed of galena, sphalerite, chalcopyrite, 
and pyrite. Generally the individual ore bodies are small, discontinuous, 
and occur as irregularly spaced shoots or lenses. The prosent mine workings 
extend horizontally a distance of 2,700 feet and vertically 900 feet, Owing 
to ground weight, all mine openings aro timbered on the levels and all 
stopes are square-setted and waste-filled. 
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A considerable amount of underground core drilling is done in connection 
with development. The drill holes in the lower level also are useful in 
gradually lowering tho water table. At the present time the mine is pumping 
a million gallons of wator a day. With the aid of two suction fans and 
carefully placed vontilation doors on all main levels, comfortable working 
temperatures are maintained throughout the mine, 


No regular cut samples are taken. <A grab sample is taken from each car 
of ore at the shaft station. Blasting in a number of small stopes on every 
shift requires prompt analysis of the grab samples. The bosses readily 
learn to distinguish ore from waste by the character and appearance of the 
ore. 


Virtually all mill employees are furnished housing facilities at the 
mili site. Key mine employees are furnished houses at the mine, and others 
live in Tucson, Large comfortable buses operated under State franchise 
provide transportation for all mine shifts. 


Since 1943 tho San Xavier mine has been an important producer of lead 
and zinc. In 1947, according to United States Bureau of Mines Mineral Year- . 
book, it ranked third in the production of these metals in Arizona, 
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HISTORY 


It is generally assumed that the San Xavier silver-lead deposits became 
known to the Jesuits and Spaniards in the early part of the eighteenth | 
century. In a United States Geological Survey publication, the following 
statement is made: "The year 1691 was marked by the first entry into 
Arizona of Father Eusebio Francisco Kino". The following is taken from 
Father Kino's Momoirs, written in 1705 ;4/ "In these new nations and new lands 
there are many good voins and mineral lands bearing gold and silver: and in 
the neighborhood and even in sight of these new msasions and new conversions . 


Bryan, Kirk, U. S. Geol. Surv., Water Supply Paper 99, 925, Dp. Te 

Bolton, H. E., Kino's Historical Memoir of the Pimeria Alta, ‘Cleveland, 
1919. p. 13. 
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Figure |. - Location map, San Xavier mine, Pima County, Ariz. 
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some very good new mining camps of very rich silver ore are now belie 
established", The above statement is followed by the ‘author's ee a that : 
"Probably some of the silver deposits of the Santa Rita Mountains were 
discovered about this time, but many writers on Arizona have undoubtedly 

erred in stating that extensive mining operations were conducted by the Jeaul ts 
in what is now Arizona before the middle of the eighteenth century." 


Inaccessibility, lack of transportation, and the hostile Apache Indians 
held back development of southern Arizona, The completion of the Southern 
Pacific Railroad from Los Angeles to El Paso in 1881 marked the beginning of 
intense activity in mining throughout the southern part of the State, 


Some development work was done in the San Xavier mine prior to 1875, 
but no authentic production records are available. Colonel 0. P. Sykes 
bought the mine in 1880 and organized the San Xavier Mining & Smelting Co. 
This company erected a small blast furnace on the Santa Cruz River 9 miles 
south of Tucson, but ite operation was not a success, From 1882 to 1693, 
intermittent ore shipments were. made from the San Xavier mine as Well as from 
a number of other mines in the Sierrita Mountains, . 


Owing to the demonetization of silver in 1893, all of these mines were 
closed. During 1897 L. H. Manning. shipped some ore from the San Xavier mine, 
and then the mine again ceased ODQRELEORS: ee 


No records are available covering the period from 1898 to 1912. However, 
A. W. Forbes told Grover Duff that he was mine superintendent at the San 
Xavier mine from 1899 to 1906 and that a Wisconsin or Minnesota company headed 
by a Mr. Brown operated the San Xavier mine during that time and performed 
extensive development work. 


In 19le the mine was bought by the Empire Zinc Co. , and shipments of 
lead-zinc ores were continued until 1918, Another shutdown period that 
followed lasted for 25 years. 


According to. information published by the University of Arizona, 6/ the 
San Xavier mine produced 6,000,000 pounds of lead, corisiderable zinc (exact 


figures not available), aad $200, 000 in silver from 1897 to 1918. 


The Eagle-Picher Mining & Smelting Co. reopened the San Xavier mine in 
1943 and built a 175-ton concentrator at Sahuarita. The capacity of the plant 
was increased in 1944 to 500 tons to take in custom ores, Since 1943 the 
San Xavier mine has been an important producer of lead and zinc, In 19h7, 
according to United States Bureau of Mines Minerals Yearbook, it ranked 
third in the production of metals in Arizona. The following table shows the 
production of metal from the San Xavier mine for 19h8 and 1949, 


5/ Bryan, Kirk, previously mentioned in footnote qe: 


6/ Elsing, M. J., and Heineman, R. E. S., Arizona Metal Production: Ariz. 
Bur. of Mines Bull. 140, 1936, 
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Year Silver, oz, | Lead, ab | Zing, it | Copper, 1b 


1948....+.+ 1176,384:99 | 8,617,935 | 1h,864,767 699,083 
1949. ee@e0ee (274,516, 17 ee 90651, wie. 37,260, 304. a 009 , 398. 
- GROLoGy | 


The San Xavier mine is situated in a group of ‘small hills rising steeply 
from the broad alluvial plain that prone aa aclas ld from the Slorrita 
Mountains (fig. 2). a 


The surface rocks are, in great part, of sedimentary origin. Limestones 
of various ages comprise most of the exposed sedimentaries, | some quartzite 
and shale also being present. Frequent faults and extensive alluvial cover= 
ing prevent the exposure of these sedimentaries in their original entire 
thickness. In som places older sedimentaries have ‘been thrust over younger 
beds, There are numerous steeply dipping faults in the district that greatly 
increase the difficulties in following the BovEWeED conve cs of the ore 
deposits in the mine workings. . 


The sedimentaries rest upon coarse-textured, intrusive, igneous rocks, 
mainly granite and granodiorite. In places, porphyry dikes cut through the 
sedimentaries. These dikes are believed to be related to the granite ~- 
intrusion. 


The San Xavier eer is seaceced of gelena, siecle sickens 
and pyrite. These sulfides have replaced garnet and pyroxene (hedenbergite) 
as well as limestone. The major ore bodies occur in a zone bounded by a 
main fault and the base of the Cretaceous arkose, a sandstone derived from 
the disintegration of granite. These boundaries are roughly parallel, 
striking nearly. cast and west and dipping eouth at about 450. 3 


The silicates, garnot and hedenbergite, form pipelike to lenslike 
bodies in crystalline Permian limstone. The ore generally occurs in a 
crystalline Permian limestone against a hanging wall of arkose, quartzite ‘ 
or gouge along a minor fault. In replacing the silicates, the ore bodies 
take on a pipe- or chimeylike form, Generally, the individual ore bodies 
are small and discontinuous. Oxidation extends 100 to 200 feet below the 
surface and in places 4 little deeper. Oxidized ores occur as cerussite 
and smithsonite, with some limonite and very | sparsely distributed wulfenite. 


The presnet mine workings extend horizontally & di stance of 2,700 feet 
and vertically 900 feet, 


MINE HITLDINGS AND MINING RQUIPMENT 


The surf ace buildings (Pig. 3) at the San Xavier nina include a dns 
office, warehouse (stock and equipment), two hoist houses, & compressor and 
powerhouse, machine shop, blacksmith shop, saw mill, chango room, garage, 
and ten dwelling houses for key emeneyers: 
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Figure 2. - Topographic map, San Xavier mine area, Pima County, Ariz. 
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Figure 4. - Plan of bes as: San Xavier mine. 
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Figure 5. - Vertical section looking N. 68° E through point 100,000 N. - 
100,044 E., San Xavier mine. 


Google 


SHAFT NO. 2 


~ 


Se eee pease aed 


MAIN SHAFT 


ees sd---=5=--22--=-=900 


- Mojor Foulft 
— formation Gontact 


EXPLANATION 
Limestone Series 
Arkose Series Oo s0 100 300 
Ore, mined ond filled FEET 


Figure 6. - Vertical section looking east along coordinate 100,250 E. 
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Figure 7. - Vertical section looking east along coordinate 100,500 E. 
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Major Items in the Above Buildings 


In the office building are the mine superintendent's office, engineer, 
geology, and drafting rooms. 


The warehouse building contains the timekeeper's office and foreman's 
office as well as a tool room and lamp room, | 


The hoist house contains a scubis-aram:, 5,000-pound capacity, 500-f.p.m., 
motor-driven, gear-connected hoist. The drums carry 1,300 feet of non- 
rotating 3/h-inch cable. , , 


Compressor _and power plant: This is a rather large building and houses 
six Diesel engines direct-connected to generators with a combined output of 
1,440 horsepower; also two compressors with a total capacity of 1,500 c.f.m, 


The engines now are maintained only as a stand-by power plant. Power 
is furnished by the Tucson Gas, Electric Light & Power Co. through a recently 
constructed 7-mile, 44,000-volt line extended from the Sahuarita mill to the 
mine, Interlocking switching arrangements can quickly convert to either . 
power sourco, Substations step down to 2,300, 220, and 110 volts as 
required, 


The machine shop is equipped with conventional lathes, shaper, bolt 
and pipe threaders, power saw, drill presses, arc and acetylene welding 
machines, and small tools. 


Blacksmith shop: This shop is equipped with the usual forges, drill 
sharpeners, furnace, bit grinder, emery wheels, ctc. 


The saw mill building contains power rip-saw, cut-off saw, wedge saw, 
and saw gummer machine. All drift, raise, shaft, and square-set stope 
timbers are framed here by placing additional saws on the cut-off saw 
mandriill, 


EXPLORATION AND DEVELOPMENT 


Exploration at the San Xavier mine has followed the customary ‘procedure | 
in developing vein mines, Shafts are sunk, stations are cut at regular 
intervals, and, from the completed stations, crosscuts are driven to locate 
the vein or veins, Drifting on the vein is the next step, and where 
sufficient ore has been exposed, raises are run to help block out the ore 
and prepare it for stoping. 


Development work is more complicated because the ore occurs in 
irregularly spaced ore shoots or lenses (figs. 4, 5, 6, 7). 


Below the 340 level in the main working shaft, stations are spaced at 
80-foot intervals instead of the customary 100 feet, on account of the 
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irregular outlines of the ore bodies or lenses. The purpose of the main 
crosscut from a shaft station is to cut through the favorable limestone beds. 
The east and west drifting from this crosscut is done through the ore zones 
where the pipes or chimmeys of ore are encountered. Familiarity with the 
nature and occurrence of these ore shoots is a help in directing the drifting 
operations. A careful study of the mine maps to determine the trend of each 
ore shoot is mst essential. 


After a reasonable amount of development has been completed on a new 
level, raises are driven through the ore to the level above. The locations 
of the raises are determined by the size and shape of each ore shoot. Where- 
ever possible, the raises are located near the center and on the footwall 
side of the ore shoots. : . 


A considerable amount of underground core drilling is done in connection 
with development work, and this results in obtaining valuable geological 
information on existing and proposed levels. On the bottom levels, some of 
these diamond-drill holes have been useful in gradually lowering the water 
table so that development drifts will not encounter a sudden inflow of water 
beyond the capacity of the pumps. 


Development footages for 1948 and 1949 are classified as follows: 


. | 1948 194 
Drifts and cCrossacutsesccccvscccccccene 4,79 3, 4 
Raises. coeces re ierek su Mee eeeeNeeneseenceseOs 1,507 
Shaft BINKINGecccccccccccccssevseseces 516 "258 


Diamond drilling... oeeceeesereossere oo 10, 94h le ,501 
SHAFTS 
Past production was handled through the following shefts: 


No. 1: This is a 2-compartment inclined shaft (50°). It bottoms just 
below the 340 level. In 1882 this shaft had a depth of 245 feet. There is 
no longer a headframe over this shaft. It is now in use as the main 
ventilation shaft and is equipped with an exhaust fan of 24,000 c.f.m, 
capacity. 


No. 2: This is a 1-1/2-compartment vertical shaft down to the 340-f oot 
level. In 1882 this shaft had a depth of 148 feet, It was formerly used 
by the prosent owners as the main hoisting shaft and is still equipped with 
hoist and steel headframe. 


No. 3: This shaft is a short distance cast of No. 2 (water) shaft. It 
48 an old 200-foot inclined shaft and has been pbandened for a number of 
yoars. 
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No. 4: This is a 1-1/2-compartment vertical shaft to the west of the 
present nt main shaft. It is 150 feet deep. A small amount of work was done 
at the bottom, but these workings did not connect with the main mine. This 
shaft has been abandoned. 


No. 5: This is an old 2-compartment 100-foot vertical shaft. It is still 
cpen as an emorgency exit. 


No. 6: This is one of the older shafts on the property. It is a 1-1/2- 
compartment 250-foot vertical shaft. Considerable work was done here in 
early days. This shaft, located 1,600 feet west of the present main hoisting 
shaft, is still open but not in use at the present time except as an 
escapeway and ventilation discharge. <A raise was driven from the 3}40-foot 
level of the main mine ac Which connects with the old 250-foot level 
of the No. 6 shaft. 


No. I: All present production is hoisted through shaft 7. This is the 
main working shaft, which was completed and put into operation June 15, 1948. 
It has three compartments and is equipped with a modern 72-foot steel head- 
frame. Embodied in the structure of the headframe are three steel bins with 
a total capacity of 450 tons, Little waste storage capacity is required on 
the surface, as virtually all development waste is used for stope filling. 
The steel bins are equipped with Stephens-Adamson undercut, alr-operated 
chute gatos for loading into trucks. Ore is hoisted in the mine cars and 
distributed to the three bins by means of semiautomatic turntables. — 


The present depth of the No. 7 shaft is 924 feet. Stations have been 
cut at the following levels: 340, 420, 500, 580, 660, 740, 820, and 900, | 
From the 855-foot mark to the 900-foot level, a fourth compartment was added - 
while sinking was in progress. This was done to allow for installation of 
shaft equipment on that level if. desired at a later date. 


In addition to conventional electric signal devices from cagor to hoist- 
man, “howlers" for calling the cager are located on each station. A new type 
U. S. I. sound-powered telephone system has been installed, with instruments 
on each station as well as } at the top-man's deck and in the hoist room, 


At present all mine water is relayed Peon pumps on the lower levels to : 
the 340 pump station at the No. 2 shaft. The new pumping plant on the 900- 
foot level consists of 4 units, each capable of delivering 330 g.p.m. to the 
surface. Each unit is a 6stago centrifugal pump operating at a speed of 
3,600 r.p.m. These units, as well as the auxiliary pumps on this level,. are 
set 4 feet above the station to preclude flooding of motors in case of 
relatively short periods of power failure. The 25-foot shaft sump is un | 
watered by means of a small electric centrifugal ‘Pump peace ae above the 
level and coupled to an ejector in the sump.,. 


When the mine was idle, water stood at 200 feet below the shaft collar. 
At present, over a mitiion aaa of Never are eae eta from the mine 
daily. 
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DRIFTS AND CROSSCUTS | 


Untimbered drifts and crosscuts are driven 6 feet wide and 8 feet high. 
Where timber is required, 8 by G-inch Oregon fir is used (fig. 8). Open 
mine workings require frequent barring~-down and careful watching. To avoid 
the hazards from fall of rock, most of the mine openings are timbered. 


Nearly all drifts and crosscuts are driven on a contract basis, and 
payment is at the rate of $8 per foot, the company furnishing all supplies. 
Timbering is installed on a contract basis, and payment is at the rate of 
$12.50 per set. Most of the mcking in the drifts 1s done with amall mcking 
machines. In contract drifts, the contractor places the track, and a 
company pipeman keeps the air and water lines near the face. Standard l-ton 
(16-cu. ft.) mine cars, turntable-mounted, end-dump, and roller-bearing, are 
used. Tramming is done either by hand or with 1-1/2-ton storage- battery 
locomotives. 


The main shaft cages are Takes enough to permit locomotives and mucins 
machines to bo moved quickly from one level to another. 


RATSES 


Raises through the ore bodies are 5 by 7 feet in cross saction and have 
& manway soparated from the chute compartment by 3-inch lagging nailed to 
8~ by 8-inch stulls, Timber and supplies for the raise work are hoisted by 
hand, as the raises seldom exceed 100 feet in length. Some of the raises 
are driven on contract at a cost of $10 per foot, the company furnishing 
all SURE oes 


If the horizontal aroa of the sill floor of a stope exceeds 1,000 square 
feet, a second raise usually is driven from the level to the stope floor, 
In this case the raise is carried up with the stope. 


STOPING 


No one stoping method can be designated as standard procedure at the 
San Xavier mine. Existing conditions in each ore shoot determine what method 
will be employed in mining that particular ore body. 


A part of the past meoausticn has come from horizontal cut-and-fil1 
stopes. After completing the raise through the ore shoot, a decision is — 
mado whether the ore will be mined by the open cut-and-fill or the square-set 
method. No stopes are being mined by the cheaper shrinkage method because 
the ore is too blocky, and the hanging wall is irregular and not strong 
enough to prevent dilution when the stope is drawn. 


On the lower levels the ground has gradually become heavier and more 
blocky, so that at the present time all openings are being timbered on the 
levels and all the stopes are supported by square-set timbering (fig. 9). 
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Figure 9. - Timber 
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If it has been decided to mine a stope by the horizontal cut-and-fill 
method, the stope 1s silled off 20 feet above the level. <A 7-foot horizontal 
cut is taken through the entire ore body by drifter drills mounted on 
vertical bars. A floor of 3-inch lagging then is laid on 8 by 8-inch 
stringers spaced on 5-foot centers, This is standard practice in mining to 
prevent dilution when the sill pillar is mined at a later date. Waste fill 
now is added from the level above through the development raise and spread 
evenly over the floor with a small air-powered slusher to within 3 feet of 
the back. Afloor of e-inch lagging then is laid on the waste fill, and the 
stope is ready for the next horizontal cut of ore. When the ore from this 
next cut has been slushed into the ore chute, the 2-inch lagging is taken 
up and waste fill is again added, This cycle is repeated until the stope 
has been completed. 


A stull or crid is used when the beck develops a weak or blocky spot. 
If the back becomes too heavy, a change to square-set support is made. The 
square sets usually are filled as the stope progresses. 


Squaro-set stopes differ from the cut-and-fill stopes just described, as 
they are sillod off on the level instead of 20 feet above it. They are 
carried up the same as tho cut-and-fill stopes, | | 


If a atope shows considerable weight on tho square- set timber before a 
floor is completcd, the sets are tightly filled, leaving ono row open for 
access to the working face. Access to the ore chute also is kept open. 


In the No, 1 ore zone 200 feet west of the main shaft and on the foot- 
wall side of the mineralized limestone area, a little ore was mined by open- 
stope methods. The ore here occurred as lenses of considerable length but © 
of little vertical height. The ore was silled out on the level and mcked - 
into cars with a mucking machine. The back then Was drilled with stopers 
and blastcd onto the level floor. If a third round was necossary, it was 
drilled from the muck pile. Any ore that oxtended below tho lcvel more than 
a fow feet was left to be mined from the level below. 


All stopes are filled mainly with development waste. Where more fill is 
required, a power shcvel on the surfaco loads dump trucks, and these trucks 
dump thoir loads into a waste pass oxtending to all levels with discharge 
chutes as requirod. In a few instancos in the past when dry sand was 
available in a noarby arroyo, the sand has been similarly loaded and dumped 
into an 8-inch churn-drill hole. Mine cars were fillod at the bottom of the 
churn-drill hole through a temporary chute, and tho sand was trammed to the 
stope for fill. The sand mst be dry to pass freely through the churn-drill 
hole, 


METHODS OF SAMPLING 


No regular cut samples are takon in stopes or development workings. A 
grab sample is taken from cach car of ore at the shaft station where sample 
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boxes are providod for all active working places on the level, These samples 
are collected and sent to the surface at the end of each shift to be assayed. 
No compositos are made. of tha mine samples for checking against the daily 
mill head, To maintain production from a number of stopes, it usually is 
necessary to drill and blast in oach stope on every shift, It therefore is 
necessary to obtain prompt returns on daily mine samples from each producing 
section and, of even greater importance, to rely on the ability of the mine 
bosses to ai stingut ah ore from waste, Tho charactor and appearance of the 
ore enables the bosses, after reasonable exporience, to make this distinction. 


VENTILATION 


The main hoisting shaft is downcast. Tho No. 1 shaft has a 24,000 cu. 
ft. suction fan over it. This fan is equipped with a 25-horsepower motor. 
Ventilation doors on all main levels control the flow of air through raises 
and stopes. Confortablo a temperaturos are thus maintained throughout 
the mino. 


' A second fan, located in the west haulage ere on the 340 level, forces 
part of tho fresh intake air up No. 6 shaft and through several old churn 
drill holes in that aroa. 


UNDERGROUND EQUIPMENT 


In addition to an amplo supply of working tools, mining equipment 
consists of 5 small mocking machines, 15 self-rotating stoper drills, 12 
drifters, 15 jackhammers, 2 storage-battery locomotives, 2 diamond drills, 
7 slusher hoists, and 3 underground air receivers (fig. 10). 


All mine rock arilis have lugged chucks for l-inch round, hollow drill 
steel. Detachable steel bits are used for all drilling, Dull bits are 
resharpened, and drill rods are made up and reconditioned in the mine black 
emith shop. Bit-carrying racks are checked in and out to miners each shift, 
as Woll as axes, saws, levols, and other equipmnt, 


WATER SUPPLY 
At the present tim a million gallons of water is boing pumped from the 
mine daily. The water is clear and pure and is being used for domestic 
purposes in the mino dwellings. Tho domestic water is chlorinated as a 
Precautionary measure, and regular analyses ere made by the Tucson office , 
of the State Hoalth Department. 


The plant at Sahuarita obtains an ample supply of domestic and mill 
water from two dcep wells near the plant, 


3898 - 10 - 


Google 


Mucking machine 


Diamond drill 


Rock drill 


Figure 10 . - Mucking and drilling operations. 
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MILLING PRACTICE 


The Sahuarita mill is approximately 2 miles west of Sahuarita, Ariz., 
on the west slope of the Santa Cruz River Valley. The plant is connected by 
a railrcad spur to the main line of the Southern Pacific Railroad between 
Tucson = Nogales, which enables shipping custom ores directly to the plant 
via rail. 


Power for the mill is obtained from the Tucson Gas, Electric Light & 
Power Co, and is transmitted at 4 ,0CO volts, transformed to 2,300 and 220 
volts at a substation on the property. Water is obtained from two deep wells, 
in which the water stands at about 90 feet below the surface. Pumping is done 
with deep-well pumps. 


Ore 1s hauled from the San Xavier mine to the mill, a distance of 10 
miles, in trucks with trailers and also in Diesel trucks equiped with end- 
dump bodies and hydraulic lifts, Custom ore from outside shippers is either 
hauled to the mill by truck or delivered in railroad cars. Adequate coarse- 
ore bin capacity is provided for each class of ore being received. 


Milling is conventional leac-zinc selective flotation, producing a lead 
concentrate containing the silver and copper and a zinc concentrate. Capacity 
of the plant is 500 tons of crude ore per 24 hours. The crushing plant 
normally operates one shift per day, whereas the concentrator runs 24 hours 


per day. 


Primary crushing is done in a 24-inch Bleko-type jaw crusher, and 
secondary crushing in a 3-foot cone, The discharge from the latter is sampled 
by a series of Vezin automatic samplers, which give a final sample of 1 
pound per ton of ore. Sample rejects, ‘comprising the mill feed, pass to 
secondary storage consicting of four 20G-ton bins and one 150-ton bin. 


Primary grinding equipment is composed of one &-foot by 36-inch conical 
ball mill and one & by 4-foot ball mill. Both mills operate in closed 
circuit with one 60-inch spiral classifier. Ore is ground to approximately 
70 percent through 100 mesh for. eee or the sulfide minerals. 


Flotation takes place in four are machines for lead roughing and 
six machines of the same make and size for zinc roughing with 10 minutes! 
conditioning before zinc flotation, Zinc is cleaned in two 66-inch cells, 
and lead is cleaned in eight other cells. ‘The only unique feature of the 
circuit is that the scavenger concentrate from the last threo colls of the 
zinc rougher circuit is reground with cyanide in a 4 by foot ball mill 
and then returned to the head of the lead pancurts 


Both lead and zinc dencontrated ‘are thi ckenéd , filtered in two 6foot, 
heleaf filters, and conveyed to storago bins. Loading into railroad box 
cars is done with moveable belt-convcyor rig discharging into a car loader. 
Lead concentrates are shipped to El Paso for smelting, and zinc concentrates 
to Henryetta, Okla. 
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Mill tailings are pumped through a 4-inch pipe line 1,100 fect to a 
series of tailings and settling ponds. 


Housing facilities are furnished virtually all mill PORE Rye at the 
millsite. | 


Buildings and structures include main building, primary crusher building, 
secondary crusher building, automatic sampling plant, 5 conveyor-belt — 
housings, 4 concrete coarso-ore bins, 5 wooden fine-ore bins, 3 wooden 
concentrate bins, 2 scale houses, 3 pumphouses, 21 dwellings, a moachino shop, 
change house, warehouse, rescarch laboratory, assay office » sample bucking 
house, main offices, a water tank, and a substation, 


TRANSPORTATION 
Virtually all mine employees Jive in Tucson. Large, confortable buses, 
operated under Stato franchise by tho Citizens Auto Stage Co., furnish good 
_ transportation for all shifts from Tucson, | 


LABOR AND wae SCALES 


San Xavier Mino Pay Rates as of March 1, 1949 


Mine Department 
Classification 
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Day rate 
Sheft lead man..cccccccccsecsevevscvece $11.68 
Shaft MANeccvcceccccvcrcevesicccvcve 11.44 
TL MBS AN 6 6 \i6:6:0:6 60-008 00 6660606 4806-0 10.96 
Timberman's helpere.recccesccecscass 9.80 
ME TAC?? isco: 66:0 wi ora o 64 06 Wie eee wee ee os 10.56 
MUCKCL. oo ccccvscccccccccccevcccsces 9.80 
TYAMMOL 2) iN6 seuss eae ese easeeeees: 9.80 
Bucket GUIMPCY vecccsvccccccesesvoeses 9.80 
Scraper MMe ccsececcseseesecesevecse 10.56 
Mucking-machine OPCrator.covveccece . 10.56 
NIPPOL es ceccccccvcvsccsscecsseposes 10,56 
MotOrtencaicscceucieiensecssseseee 10.56 
PUMPMAN. cccccvccecevecevecevecccves 10.56 
PLIPO WaNececcvsscccccccvccesseceven. 10.56 
Pipo man's NG LDOL ss csee we ew eewe tees 9.80 
Track MANleccosccesoccrerecsccrscees 10.56 
Track man's he per s0vwessesaseeices 9.80 
CASCE i vias.sG aise eiewcesnre esas eess 10.80 
TOPMANs ner cvccesesevcecsecersevvcses 10,56 | 


Se IDs 


Google 


Mochanical Department 


Hoistman, doublo-drum...eccocccscosoe $ll.52 


Hoistman, Singlo~drum..soscccosecses 
COX PENUON Ss ss kcew esse ew eeenees eeu wus 
Carpentor's helper. .ccccscccccccccccs 
Timber fYaMmer..csoccosccccevccvevece 
Blacksmith. ..cccccccccesscccccsveses 
Blacksmith's DOLD ss.s0e 0p 844 ee ea we 
Powor shovel Oporator.ceccoesccecvcce 
HMLOCUrT CLAN iies00-s bs aie e's oe we Co e6 ees 
Eloctrician's NO EDGY 6 6soeie eine 6.6/0 ols oes 
Mochanic, first clasS..cccssccccvces 
Mechanic, YOQULAL ccecsvcvessccecccsvoce 
Mechanic's holperecceoccccvccccvceces 
WO LOGY Hibs 5 6 seewe wesw see ew awe. 
SO DINAN so 6:60 0:4 Bois ore WO a6 Sid Gere Sheers 
Shopman's helper. s.ccocccecesccecsscce 
Diesel Operators, ceccsccecsccscesess 
Handy  MATlss 168s < bee wie ees wens eee eee's 
Truck Ariver.cvecsccccsevcccvesecere 
LADOLOL. co ccccccvccvcccscccvcccvcces 


10, 64 
10.72 
9» Te 
10, Lo 
10.80 


Sahuarita Mill Pay Ratos as of March 1, 1949 
Classification Day rate 


Ball mill OPEV alOr.cececccccvvesseve $9. 64 
BLIP MAN ys écessi ewes a wewew esses oe 9.44 
Concentrate Lloader..cecccecccscerece 9.9 
Concentrate loader's helper..sceceee Yo 
CrusherMan. occcvcccvcvccscsevecsseces 9.9 
SOND LOMAN 6s s.0°6:s 6s bie 0.0 6-5 6.5.0 sib ote 9 9 
fos Welsy gerne area ere ee pe area eee eee 10.80 
BSnGyMaNisscscsdetussdeersiiwwcenseae. LOHO 
Truck driver .ccsoccscccevecveseeveces 10.40 
SCaloManeseccoasscvvvcccevsvcescesvsvcvce 9.80 
LE DOV OY sie:ss 00:05:05 Ob eae 60s ss he eee s 9. 4h 


A shift differential of 4 cents per hour for eftcrnoon shift and 8 centa 
per hour on gravoyard shift is granted. 
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